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Fig.3  Experimental arrangement 





Coating thickness t [mm] 0.1 , 0.5 10
Tool diameter [mm]
 Helix angle　b  [ º ] 
 Work
 Cutting speed　v  [m/min] 
 Feed rate　f  [mm/tooth] 













Side milling tests of CFRP (Carbon Fiber Reinforced Plastics) without coolant are carried out by DLC and Diamond (DIA) coated 
carbide end mills having different helix angles 30° and 60°. The film thicknesses of DLC are 0.1µm and 0.5µm, and 10µm for DIA, 
respectively. The surface integrity is mainly evaluated by 3D profiles of the milled surface including fluffing, delamination and pull-out 
of the carbon fiber. The cutting force and tool wear with respect to the fiber orientation are also examined. The DLC coated end mills 
have lower resultant angle than the DIA coated one which facilitates the inclination milling to reduce fluffing. 
β=30° β=60° 
Fig.2  Two types of end mills 
Fig.1  Structure of CFRP 
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Number of cutting passes nc
β=30° β=60° 



























Fig.6 Variation of resultant force angle 




DLC 60°(t=0.5 µm) 
DIA 60° (t=10 µm) 
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Fig.5  Resultant force vector angle θF with 
      respect to the horizontal direction  
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